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Electromagnetic Detection of High-Speed Railway

WANG Ping' , DING Song', TIAN Gui-Yun'""?, WANG Hai-Tao' , YANG Ya-Rong'
(1. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. School of Electrical, Electronic and Computer Engineering, Merz Court, University of Newcastle,

Newecastle upon Tyne, UK)

Abstract; The oblique cracks are very dangerous in high speed railway, and rather difficult to be detected. In
this paper electromagnetic techniques are used to solve this problem. By means of simulation and experimentation of
rail sample, the relationship between the electromagnetic response of rail head material under excitation and the
situation of defects and stress in the surface and subsurface is researched. The model also contains the variables of
different feature of defects in the material and stress of the material. Based on the results of simulation, a Yoke and
3D magnetic sensor array is formed and PMFL, PEC effects are measured to get the feature of defects while the
magnetic memory effect and Barkhausen noise are measured to get the information of stress formulation in a non-
contact way.
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